
REVUE SUISSE DE ZOOLOGIE 109 (2): 369-382; juin 2002 

Phylogenetic relationships within Hypostomus (Siluriformes: 
Loricariidae) and related genera based on mitochondrial D-loop 
sequences 

Juan Ignacio MONTOYA-BURGOS!:?, Claude WEBER! & Pierre-Yves LE BAIL? 

! Museum d9histoire naturelle de Genève, Case postale 6434, CH - 1211 Genève 6, 

Switzerland. 

2 Departement de Zoologie et Biologie Animale, Université de Genève, 

154, rte de Malagnou, CH - 1224 Chéne-Bougeries, Switzerland. 

> Equipe de Recherche <Ichtyodiversité et Cryoconservation=, SCRIBE-INRA, 

Campus de Beaulieu, F - 35042 Rennes cedex, France. 

Phylogenetic relationships within Hypostomus (Siluriformes: Lorica- 
riidae) and related genera based on mitochondrial D-loop sequences. - 
The complete D-loop sequence was obtained from 23 Hypostomus and 12 
other species belonging to eight genera, from which seven are closely 
related to Hypostomus. The phylogenetic analysis of these sequences 
indicates that the genus Hypostomus is polyphyletic due to the exclusion of 
H. emarginatus and H. squalinus from the main Hypostomus clade. More- 
over, this main Hypostomus clade includes all Cochliodon species exa- 
mined here, indicating that Cochliodon can be considered as a subjective 
junior synonym of Hypostomus. This conclusion is also supported by the 
placement of Hypostomus fonchii within the Cochliodon clade, implying 
that the synapomorphic characters diagnosing Cochliodon are unfounded. 
Based on these results, a new vision of Hypostomus is proposed. Further- 
more, our results confirm the previously reported polyphyly of Ancistrinae 
and question the monophyletic status of Hemiancistrus. 
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INTRODUCTION 

The Neotropical catfish family Loricariidae is traditionally subdivided into six 

subfamilies: Lithogeneinae, Neoplecostominae, Hypoptopomatinae, Loricariinae, 

Ancistrinae, and Hypostominae (Isbriicker, 1980; Schaefer, 1986). According to 

Isbrücker (1980), the subfamily Hypostominae comprises 16 genera characterized by 

inevertible bristle-like odontodes in the interopercular area, pectoral girdle not expo- 

sed, and with a relatively short, compressed or cylindrical caudal peduncle. However, 

Isbrücker listed these criteria by discarding the synapomophies of other subfamilies, 
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thus, they might represent plesioporphic characters for the family. Indeed, in the last 

published phylogenetic analysis of the Loricariidae based on osteology, Schaefer 

(1987) found no uniquely derived characters shared by ali members of the Hypo- 

stominae. 

In a recent phylogenetic analysis of loricariids based on mitochondrial 12S and 

16S rRNA gene sequences, the monophyly of the Hypostominae was seriously ques- 

tioned (Montoya-Burgos er al., 1998). This subfamily was divided into five mono- 

phyletic groups. The clade comprising Hypostomus, the type genus of the subfamily, 

was found to be nested within Ancistrinae species, rendering the latter paraphyletic. 

Moreover, the genus Hypostomus itself was composed of two unrelated groups of 

species: Hypostomus emarginatus on one side, and all other Hypostomus species ana- 

lyzed on another. Representatives of eight other genera were placed in-between the 

two Hypostomus groups. These results are compatible with the fact that no uniquely 

derived morphological characters have been found supporting the monophyly of 

Hypostomus (Schaefer, 1986, 1987). Furthermore, in the description of Hypostomus 

fonchii presented in this volume (Weber & Montoya-Burgos, 2002), evidences are 

provided indicating that the genus Cochliodon is a subjective junior synonym of 

Hypostomus (we will still use the Cochliodon name in this work for clarity purpose). 

According to these results, the genus Hypostomus, as currently defined, does not form 

a natural group. 

In order to clarify the systematics of Hypostomus and its related genera, we 

present here a new phylogenetic analysis based on 34 Hypostominae representatives, 

26 of them belonging to the genus Hypostomus, and five Ancistrinae representatives. 

The mitochondrial D-loop region (or control region) was chosen as phylogenetic 

marker because its high substitution rate makes it suitable for investigating relation- 

ships among closely related species (e. g. Burridge, 1999; Rocha-Olivares er al., 

1999). 

MATERIAL AND METHODS 

DNA EXTRACTIONS AND PCR PRIMERS 

Species names, classification, and GenBank accession numbers of all the 

specimens analyzed are given in Appendix A. Ethanol fixed tissue samples were dried, 

and total DNA was extracted using QIAamp DNA Mini Kit (Qiagen). In order to 

amplify by polymerase chain reaction (PCR) the complete mitochondrial D-loop 

region, we have designed two primers in the tRNAPr gene, located at the 59 side of the 

D-1oop (DEA-D: 5°- TCCYACCCCTAACTCCCAAAG = 373° DLB-D> sa 

AGCRYCGGTCTTGTAATCCG - 39), and two primers in the tRNAPte gene, located 

at the 3° side of the D-loop (DLA-R: 5° - AGTCAGGACCAARCCTTTGTGC - 39; 

DLB-R: 59- GGYYCATCTTGACATCTTCAG - 39). Two internal primers were 

designed for direct sequencing (DLA I: 5° - TTATTRGRTATGTCTGGG - 39; DLA 

II: 5° - CCATGCYAARGCATTCTTTOC - 39). Primers locations are given in Figure 1. 
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PCR AND CYCLE SEQUENCING 

PCR reactions were conducted in a total volume of 50 ul, with 2 units of Taq 

DNA polymerase (Roche), and lul of each primer (10 pmol/ul). Cycle profiles were 

as follows: 1 min initial denaturation at 94°C followed by 40 cycles with 30 s at 94°C, 

30 s at 52-55°C, and 2 min at 72°C. PCR products were purified using the High Pure 

PCR Product Purification Kit (Roche) and were directly sequenced. Cycle sequencing 

was carried out using the BigDye Terminator Cycle Sequencing Ready Reaction Kit 

(Applied Biosystems). The cycle sequencing reaction profile was set to 25 cycles with 

15 s at 96°C, 5 s at 50°C, and 4 min at 60°C. Sequences were scored on a 377 PRISM 

automated sequencer (ABI). 

MOLECULAR DATA ANALYSIS 

Sequences were aligned manually using the Genetic Data Environment soft- 

ware, version 2.2 (Larsen et al., 1993). Phylogenetic trees were rooted with the 

sequence of Hopliancistrus tricornis, an Ancistrinae species previously identified as a 

close relative but not included within our ingroup taxa (Montoya-Burgos et al., 1998). 

The null hypothesis of base frequency stationary among sequences was 

evaluated using the y * heterogeneity test as implemented in PAUP*, version 4.0b6 

(which ignores correlation due to phylogenetic structure; Swofford, 2000). All sites as 

well as parsimony-informative sites only were examined in order to assess the 

potentially confounding effects of constant sites (Waddell et al., 1999). 

Maximum Parsimony (MP; Fitch, 1971), distance, and Maximum Likelihood 

(ML; Felsenstein, 1981) phylogenetic analyzes were performed using PAUP*, version 

4.0b6 (Swofford, 2000). All sites with gaps were excluded from the analyzes. In order 

to determine the best model of sequence evolution for distance and likelihood 

methods, likelihood scores were determined for three different models: K2P (Kimura, 

1980), HKY85 (Hasegawa er al., 1985), and GTR (Yang, 1994). Additionally, the 

incorporation into each of the models of 1) among-sites rate heterogeneity using the 

T-distribution (Yang, 1993), and 2) the T-distribution and the estimated proportion of 

invariable sites (I + I; Gu et al., 1995), were examined. All model parameters were 

estimated via ML. Likelihood ratio tests were used to compare likelihood scores 

obtained for pairs of nested models to determine which model best fit the sequence 

data (Yang er al., 1994; Swofford er al., 1996). The corrected genetic distances used 

in this study are the ML distances obtained under the GTR + T model. The Neighbor 

Joining (NJ; Saitou & Nei, 1987) algorithm was used for tree reconstruction. 

For the MP method, sites were equally weighted, heuristic searches were 

performed with 20 replicates of random stepwise addition of taxa and TBR branch 

swapping. 

Nonparametric bootstrapping (Felsenstein, 1985) was performed with 1000 

replicates for the distance analyzes, 500 replicates for the MP analyzes, and 200 

replicates for the ML analyzes. 

In order to determine if alternative hypotheses of relationships were signi- 

ficantly different, the KH test (Kishino & Hasegawa, 1989), and the Tempelton test 
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(Tempelton, 1983) were used to compare trees under the parsimony criterion, whereas 

the KH test was used to compare trees under ML. These tests were performed using 

PAUP*: 

RESULTS 

STRUCTURE AND BASE COMPOSITION OF THE D-LOOP 

The D-loop of the loricariids species analyzed here is characterized by the 

presence of mini-satellite repeats at the 59 side of the region (Fig. 1), composed by up 

to 11 repeats of a highly conserved motif of 34 bases. On the 3° side of the D-loop, an 

AT rich, generally composed and interrupted micro-satellite is present which length 

can reach up to 480 bases (Fig. 1). The central core of the D-loop is about 660 bp. 

long, depending on the species. Table 1 shows the mean base composition of the cen- 

tral core for Hypostomus, Cochliodon, and other genera analyzed. Base composition 

is homogeneous among the three groups, yet with a general overrepresentation of 

adenine (A) and a very low frequency of guanine (G). These results are concordant 

with the chi-square test of homogeneity which indicated stationary base frequency 

among all taxa, either when considering all sites (P = 1) or when considering 

informative sites only (P = 0.9999). 

DLA-D DLB-D DLA II 
> > > 

Mini- 

satellite 

DLAI DLB-R DLA-R 
100 bp 
+ 

Fic. | 

Schematic representation of loricariids mitochondrial D-loop region (or control region). Ampli- 
fication and sequencing primers are indicated by an arrow. The control region is characterized 
by the presence of a mini-satellite at the 59 side, and a micro-satellite at the 3° side. 

TABLE |. Base composition. 

Groups N A E G il 

Hypostomus 26° 36:38 +077) 920571 £085") 160 = 052) 315-30881 

Cochliodon 3 BT ea 026 213 OZ 07047 3123-0891 

Outgroup TON 36.64 2096 20.69 1°47) 152043") = Ss SIZE 

FINDING AN APPROPRIATE SUBSTITUTION MODEL 

Likelihood ratio tests were used to compare nested models of evolution in 

order to identify the model that best fits the data. The maximum likelihood tree 

obtained with the K2P model (which is the simplest model tested here) was used to 

evaluate all models. The results (Table 2) indicate that the incorporation of among- 

site rate heterogeneity (using the T-distribution) results in significantly better likeli- 
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TABLE 2. Likelihood ratio test comparing nested models. 

Likelihood ratio tests? 

-In L 

+T vs. + +I vs. GTR + F vs. 

Model no | +T +T+I no | +7 +7 

K2P 7925.03 7411.70 7411.31 1026.7* (1) 0.78 (1) 193.57* (7) 

HKY85 7791.93 7228.49 7227.88 1126.9* (1) 1.22 (1) 20.72* (4) 
GTR 7716.01 7218.13 7217.61 1115.8* (1) 1.04 (1) 4 

è Likelihood ratio test, X>= 2AlnL, with degrees of freedom indicated in parentheses. 
* Significant (assuming a X distribution) ; P < 0.001 g gax 

hood scores for all models (P < 0.001). On the contrary, the incorporation of the 

estimated number of invariable sites (I) did not improve likelihood scores, and, thus, 

was not considered in further analyzes. The GTR + I model was then compared with 

nested models (K2P + T and HKY85 + T), resulting in a significantly better 

performance of the GTR + T model (x? = 193.57 4 20.72; P < 0.001). The latter was 

determined to be the best fit model and was used for phylogenetic analyzes. 

Using the GTR + I model for correcting pairwise sequence divergences, we 

have tentatively estimated the intra-specific genetic distance on three Hypostomus 

watwata specimens. Two of them were collected in the Maroni River basin (French 

Guyana), and showed no substitutions, while the third was collected in the Oyapock 

River (about 300 Km apart from the Maroni; French Guyana), and showed 3 

substitutions compared to the two others, corresponding to a corrected genetic 

distance of 0.00414 expected substitutions per site. 

D-LOOP PHYLOGENY OF HYPOSTOMUS AND RELATED GENERA 

Phylogenetic reconstructions were performed using (i) the NJ algorithm with 

GTR + IT distances, (11) the ML method under the GTR + T model (InL = - 

7217.37016; a = 0.37), and (iii) unweighted MP (single most parsimonious tree of 

length = 1362; CI = 0.454; RI = 0.556). Using the Ancistrinae species Hopliancistrus 

tricornis for rooting the tree, all methods performed yielded very similar topologies 

(Fig. 2). The first emerging species are Hemiancistrus medians followed by Paran- 

cistrus aurantiacus, which are both Ancistrinae representatives. Then comes a clade 

composed by two Hypostomus species together with Aphanotorulus ammophilus and 

Isorineloricaria spinosissima (clade A; Fig. 2). In the MP and ML trees, Parancistrus 

aurantiacus is placed at the base of this clade, but with very low bootstrap support (< 

50%). The second emerging clade (clade B, Fig. 2) is well supported by bootstrap 

analysis (> 90%), and contains representatives of three genera, Glyptoperichthys, 

Liposarcus, and Pterygoplichthys. Then follows a small clade comprising two South 

Brazilian Ancistrinae species: Hemiancistrus chlorostictus and H. fuliginosus (clade 

C, Fig. 2: bootstrap support = 100%) This last clade represents the sister group to all 

remaining Hypostomus species as well as to all Cochliodon species examined (clade 

D; bootstrap support > 71%). 
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FIG. 2 

Neighbor joining tree of Hypostomus and related genera based on mitochondrial D-loop 
sequences. Corrected genetic distances were obtained using the ML method under the GTR + I 
model. Bold letters are abbreviations used for identifying clades. Underlined species names 
indicate Ancistrinae representatives. Number above branches are bootstrap values > 50 for NJ, 
ML and MP methods, respectively. 



D-LOOP PHYLOGENY OF HYPOSTOMUS 375 

Clade D is subdivided into four monophyletic groups called E, F, G, and H 

(Fig. 2). Clade E contains a well supported monophyletic group (El) composed by 

species inhabiting Rio Paraguay (H. latifrons), Rio Uruguay (A. uruguayensis, H. 

isbrueckeri, H. luteus), and Rio Uruguay plus coastal rivers of the Laguna dos Patos 

system (H. aspilogaster). Two other species are placed within clade E: H. albo- 

punctatus, distributed in the Upper Parana basin, and A. latirostris collected in the 

Rio Paraguay. The next clade, named F (Fig. 2), contains H. asperatus, H. nigro- 

maculatus, and two H. regani species, one collected in the Uruguay river, the other 

collected in the Upper Paranä. The following clade (clade G; Fig. 2) is composed by 

all Cochliodon species together with Hypostomus fonchii. The last main clade (clade 

H, Fig. 2), can be subdivided into two monophyletic groups: Hl and H2. The Hl 

group comprises H. boulengeri known from Rio Paraguay, H. ancistroides from 

upper Rio Paranä, H. commersonii inhabiting Rio Uruguay, Paranä, and Paraguay, A. 

punctatus known from upper Rio Paranä and some coastal rivers of South Eastern 

Brazil, and finally H. affinis known from Rio Paraiba do Sul. The H2 group contains 

the type species, A. plecostomus, and two other undescribed species: Hypostomus sp. 

1, collected in the Rio Parnafba, and two specimens of Hypostomus sp. 2, collected in 

the Peruvian Amazon. 

Regarding the species interrelationships within clade D, ML and MP trees 

differ from the NJ tree only in (1) the position of H. plecostomus which is placed at 

the base of clade H2; and (11) the position of A. ancistroides and H. commersonii, 

which are found to be sister taxa. 

In summary, our phylogenetic tree presents four discordant points in compa- 

rison to current Loricariidae systematics: 1) Hypostomus is polyphyletic because two 

species (A. squalinus and H. emarginatus) are positioned outside of the main Hypo- 

stomus clade (clade D); 2) the genus Cochliodon branches within the main Hypo- 

stomus clade (clade D); 3) the genus Hemiancistrus is polyphyletic; 4) the Ancistrinae 

subfamily is not monophyletic due to the insertion of Hemiancistrus chlorostictus and 

H. fuliginosus (clade C) within Hypostominae genera. 

TOPOLOGY TESTS 

The robustness of our topology was statistically tested against three alternative 

hypotheses taken from current systematics: 1) Hypostomus is monophyletic; 2) 

Cochliodon (including H. fonchii) is the sister group of the main Hypostomus clade 

(Clade D); 3) Hemiancistrus is monophyletic. An additional alternative topology was 

tested in which Hypostomus fonchii was excluded from the Cochliodon clade, due to 

its atypical Cochliodon dentition. 

The Kishino and Hasegawa (KH) test was performed using ML under the GTR 

+ IT model. This test plus the Tempelton test were performed under the unweighted 

MP criterion. The results (Table 3) indicate that the enforced monophyly of Hypo- 

stomus is significantly less supported by our data than its polyphyly, as suggested by 

our phylogenetic tree (P < 0.001). The enforced sister group relationship between 

Hypostomus species of clade D and Cochliodon species (including Hypostomus 

fonchii) can not be rejected by our data at a confidence level of P < 0.05. As to the 
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TABLE 3. Topology tests. 

ML (GTR+1T) unweighted MP 

KH KH Tempelton 
Topological constraints -InL AlnL J? Ib AL 12 P 

. ML or MP tree 7210.02 best 13625" best 

. Hypostomus monophyletic 7301.18 91.15 <0.001* 1402 40 <0.001* <0.001* 

. Coch. excluded from cladeD 7218.36 8.34 0.067 1366 4 0.51 0.051 

. Hemiancistrus monophyletic 7242.20 32.17 0.002* 1402 40 <0.001* <0.001* 

. H. fonchii excluded from Coch. 7222.17 12.14 0.030* 1373 11 <0.001* <0.001* Un R © D 

Note.- The following abbreviation is used: Coch. = Cochliodon. 
277740:05: 

enforced monophyly of Hemiancistrus, it is significantly rejected (P < 0.01), implying 

the rejection of the monophyly of Ancistrinae. Finally, the alternative in which 

Hypostomus fonchii is excluded from the Cochliodon clade produces a significantly 

lower score than our original topology (P < 0.05). 

DISCUSSION 

WHAT IS HYPOSTOMUS ? 

The genus Hypostomus Lacepède, 1803, is one of the most species-rich and 

diverse group of Neotropical catfishes, comprising about 120 species. Species 

belonging to this genus occur almost everywhere in tropical and south temperate 

South America. Although Isbrücker (1980) listed a number of characters suitable for 

recognizing Hypostomus at the generic level, Schaefer (1986, 1987) found no osteo- 

logical derived characters that can be used to uniquely diagnose this genus. Thus, no 

evidences have been found yet supporting the monophyly of this genus and, more- 

over, species identification is in general a fastidious exercise. Our phylogenetic tree 

indicate that Hypostomus, as currently defined, is not monophyletic. However, among 

the 23 species analyzed here, only two of them are excluded from the main Hypo- 

stomus clade (clade D, Fig. 2; Table 3). These two species, H. emarginatus and H. 

squalinus, cluster together and are placed with Aphanotorulus ammophilus. 

Following Isbrücker & Nijssen (1982), Aphanotorulus is the most closely 

related genus to Hypostomus, and is distinguished only by the numerous and irregular 

papilla found in the buccal cavity. Later on, Armbruster & Page (1996) proposed new 

diagnostic characters for this genus, and suggested that Aphanotorulus is closely 

related to /sorineloricaria and Hypostomus emarginatus, probably making Hypo- 

stomus paraphyletic. In the last revision of Aphanotorulus, Armbruster (1998) reco- 

gnized only two species: A. ammophilus from the Orinoco basin and A. unicolor from 

the Amazon basin. This author presents also new synapomorphies supporting the 

genus, and provides further evidences indicating a close relationship between Apha- 

notorulus, Isorineloricaria, Hypostomus emarginatus, and also H. squalinus. Asto- 

nishingly, among these evidences, Armbruster (1998) gives a synapomorphic 

character specifically uniting Aphanotorulus with H. emarginatus and H. squalinus, 
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and excluding /sorinaloricaria. This shared feature is the presence of a lateral line 

that continues onto the elongate plate that covers the base of the caudal fin rays and 

suggests that Aphanotorulus, H. emarginatus, and H. squalinus are more closely 

related with each other than to /sorineloricaria. This is exactly what our phylogeny 

proposes; /sorineloricaria is placed at the base of the <Aphanotorulus clade= 

comprising Aphanotorulus, H. emarginatus and H. squalinus. However, in the last but 

still unpublished osteological phylogeny of Loricariidae, Armbruster (1997) found 

that /sorineloricaria is more closely related to H. emarginatus and Aphanotorulus 

than to A. squalinus. Furthermore, this author found that /sorineloricaria and 

Aphanotorulus are placed within his Hypostomus clade and, therefore, suggested that 

these two genera are Hypostomus synonyms. In our phylogeny, the clade comprising 

Isorineloricaria, Aphanotorulus, H. emarginatus, and H. squalinus branches far apart 

from our main Hypostomus clade (clade D; Fig. 2). In opposition to Armbruster9s 

(1997) proposal, our results suggest that H. emarginatus and H. squalinus should be 

excluded from Hypostomus and should be placed within Aphanotorulus. Among the 

Hypostomus species examined here, only those grouped in clade D (Fig. 2) should be 

retained in this genus. The exclusion of H. emarginatus from the Hypostomus clade 

and its close relationship with Aphanotorulus is also supported by the analysis of 

partial mitochondrial 12S and 16S rRNA genes, with a bootstrap support of 95% 

(Montoya-Burgos et al., 1998). Hypostomus squalinus was not included in that study. 

Morphologically, members of the Aphanotorulus clade (Aphanotorulus plus H. 

emarginatus and H. squalinus) are easily distinguishable from Hypostomus by their 

elongated body and the ventrally flattened caudal peduncle in cross section, with 

markedly carinated ventrolateral scutes. 

In the present investigation, all phylogenetic methods unequivocally place 

Cochliodon within the main Hypostomus clade (clade D; Fig. 2), with bootstrap 

support ranging from 72 to 88. The hypothesis that Cochliodon may be the sister 

group of Hypostomus of clade D was not rejected by the topological tests performed 

at a confidence level of P < 0.05; the P values being 0.051 and 0.067 (Table 3). Yet, if 

the confidence level is slightly increased to P < 0.07 (which is still a reasonable level), 

then this alternative hypothesis is significantly rejected by our data. Moreover, the 

confident position of Hypostomus fonchii within the Cochliodon clade (Fig. 2, Table 

3) supports the morphological evidences presented by Weber & Montoya-Burgos 

(2002) indicating that Cochliodon is a Hypostomus synonym. Indeed, until the recent 

discovery of H. fonchii, only dentition traits distinguished Cochliodon from 

Hypostomus. Because the tooth of H. fonchii is nearly intermediate between 

Hypostomus and Cochliodon tooth, and because this new species emerges within the 

Cochliodon clade, morphological and genetic evidences indicate that the dentition 

characters diagnosing Cochliodon are not longer valid. For all these reasons, we 

suggest that Cochliodon should be considered as a subjective junior synonym of 

Hypostomus (Weber & Montoya-Burgos, 2002). This idea has also been proposed by 

Armbruster (1997), who worked on osteological characters. 

Within the main Hypostomus clade (clade D), species of clades E and F (Fig. 

2) can be tentatively characterized by the shared presence of wide mandibles, in 
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opposition to species of clade G and H, which display much narrow mandibles. This 

mouth characteristic was previously noticed by Muller & Weber (1992), who defined 

two Hypostomus groups: the H. regani group (wide mandibles with numerous teeth 

bearing an elongated crown), and the H. plecostomus group (medium size mandibles 

with teeth bearing a short crown). 

The two Hypostomus regani specimens examined, one collected in the Upper 

Paranä, the other in the Uruguay river, do not cluster together and are separated by a 

marked genetic distance. The corrected genetic distance obtained between these two 

species is 0.08, that is, 19.5 times more than the intra-specific distance of 0.00414 

estimated among H. watwata specimens. It is suggested that these two specimens 

might belong to distinct species. Because the type locality of H. regani is located in 

upper Paranä, the specimen collected in that basin is correctly referred to as A. regani. 

Concerning the specimen captured in the Uruguay river, we suggest to revalidate the 

species Hypostomus luteomaculatus, which was described from the Uruguay river but 

was considered as a junior synonym of H. regani by Reis et al. (1990) on the basis of 

insufficient morphological diagnostic differences. In our phylogenetic tree, a morpho- 

logically distinct species (A. nigromaculatus) clusters with A. regani (Fig. 1). From a 

morphological point of view, this result seems aberrant and would invoke a morpho- 

logical stasis experienced by A. regani and H. luteomaculatus since their last 

common ancestor to be explained. However, it has been shown with many unrelated 

groups of fishes that extremely few conspecific populations occur in both the Upper 

Paranä and the Uruguay river, as noticed by Reis er al. (1990). 

The view of Hypostomus proposed here provides a fundamental new frame- 

work for further investigations based on morphology and/or genetics. 

POLYPHYLY OF THE ANCISTRINAE 

The subfamily Ancistrinae was separated from the Hypostominae on the basis 

of the shared presence of evertible interopercular odontodes in the Ancistrinae 

(Isbrücker, 1980). Later on, Schaefer (1986, 1987) found uniquely derived osteo- 

logical characters supporting the monophyly of ancistrines, yet most of them are 

related to the evertible odontodes. In a previous phylogeny of Loricariidae based on 

mitochondrial 12S and 16S rRNA gene sequences (Montoya-Burgos et al., 1997, 

1998), evidences indicating that Ancistrinae is a paraphyletic group were provided. 

These authors have argued that the evertible odontodes have most probably appeared 

once in the evolutionary history of loricariids but have then disappeared indepen- 

dently in several lineages, implying that the use of the evertible-odontodes criterion 

leads to the formation of a paraphyletic group. Here, the polyphyly of Ancistrinae is 

based on the confident placement of two Hemiancistrus species (which belongs to the 

Ancistrinae) within a clade composed by Hypostominae representatives (Fig. 2; Table 

3). Thus, our results confirm for a subset of taxa, the previous conclusions based on 

mitochondrial 12S and 16S rRNA genes (Montoya-Burgos er al., 1997, 1998). It is 

however not excluded that mitochondrial gene phylogenies do not reflect properly 

species phylogeny. Future analyses of nuclear markers could clear up this molecular- 

morphological conflict. 
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POLYPHYLY OF HEMIANCISTRUS 

Aside from demonstrating the polyphyly of the Ancistrinae, the genus Hemi- 

ancistrus is shown here as polyphyletic. Indeed, the type species, Hemiancistrus 

medians, is placed near the root of the tree whereas Hemiancistrus chlorostictus and 

H. fuliginosus are placed as the sister taxa of the Hypostomus representatives of clade 

D (Fig. 2). The topology tests performed (Table 3) reject with strong confidence the 

enforced monophyly of the Hemiancistrus species examined herein. In a previous 

osteological analysis of the Ancistrinae, Schaefer (1986) found no skeletal autapo- 

morphies for this genus and recognized that Hemiancistrus alpha-level taxonomy is 

the most problematic within the Ancistrinae. The body shape of Hemiancistrus is 

reminiscent of Hypostomus (Isbrücker, 1980; Schaefer, 1986) and of the Ancistrinae 

genus Peckoltia (Isbriicker, 1980). Setting apart the evertible odontodes, the duality of 

Hemiancistrus traits may be well explained by its polyphyletic origin, as indicated by 

our results. 
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APPENDIX. Specimens analyzed. 

Collection GenBank 
Species Subfamily number number 

Hopliancistrus tricornis Ancistrinae MHNG 2588.51 AJ318367 
Hemiancistrus medians Ancistrinae MHNG 2593.85 AJ318368 
Hemiancistrus fuliginosus Ancistrinae MCP 20417 AJ318359 
Hemiancistrus chlorostictus Ancistrinae MCP 19941 AJ318345 
Parancistrus aurantiacus Ancistrinae MHNG 2583.39 AJ318366 
Isorineloricaria spinosissima Hypostominae MHNG 2575.51 AJ318365 
Aphanotorulus ammophilus Hypostominae INHS 34738 AJ318346 
Glyptoperichthys scrophus Hypostominae INHS 38845 AJ318362 
Liposarcus multiradiatus Hypostominae INHS 34423 AJ318361 
Pterygoplichthys zuliaensis Hypostominae INHS 35384 AJ318360 
Cochliodon hondae Hypostominae INHS 35598 AJ318348 
Cochliodon plecostomoides Hypostominae INHS 34687 AJ318349 
Cochliodon sp. Hypostominae PSM 06-2053 AJ318347 
Hypostomus affinis Hypostominae MHNG 2587.55 AJ318358 
Hypostomus albopunctatus Hypostominae MHNG 2547.18 AJ318379 
Hypostomus ancistroides Hypostominae MHNG 2602.91 AJ318369 
Hypostomus asperatus Hypostominae PSM 06-EF2 AJ318370 
Hypostomus aspilogaster Hypostominae MCP 21319 AJ318375 
Hypostomus boulengeri Hypostominae MHNG 2519.23 AJ318344 
Hypostomus commersonii Hypostominae MCP 20212 AJ318356 
Hypostomus emarginatus Hypostominae MHNG 2588.62 AJ818364 
Hypostomus fonchii Hypostominae MHNG 2613.67 AJ318350 
Hypostomus isbrueckeri Hypostominae MCP 21125 AJ318376 
Hypostomus latifrons Hypostominae MHNG 2528.16 AJ318378 
Hypostomus latirostris Hypostominae MHNG 2528.11 AJ318373 
Hypostomus luteus Hypostominae MCP 19991 AJ318374 
Hypostomus nigromaculatus Hypostominae MZUEL Tib012 AJ318355 
Hypostomus plecostomus Hypostominae MHNG GF98-002 AJ318351 
Hypostomus punctatus Hypostominae MHNG 2543.27 AJ318357 
Hypostomus regani Hypostominae MHNG 2547.17 AJ318371 
Hypostomus regani (Uruguay) Hypostominae MCP 19989 AJ318372 
Hypostomus squalinus Hypostominae INHS 34684 AJ318363 
Hypostomus uruguayensis Hypostominae MCP 19990 AJ318377 
Hypostomus watwata (Maroni) Hypostominae MHNG GF98-144 AJ318353 



382 J. I. MONTOYA-BURGOS, C. WEBER & P.-Y. LE BAIL 

Hypostomus watwata (Maroni) 
Hypostomus watwata (Oyapock) 
Hypostomus sp. 1 
Hypostomus sp. 2 (Ucayali) 
Hypostomus sp. 2 (Cano Piro) 

Hypostominae 
Hypostominae 
Hypostominae 
Hypostominae 
Hypostominae 

MHNG GF98-146 
MHNG GF99- 162 
MHNG 2602.64 
MHNG 2588.82 
MHNG 2588.77 

AJ318354 
AJ318352 
AJ315762 
AJ315763 
AJ315764 


